Detection of B-RAF and N-RAS mutations in human melanoma.
It is now known that activating point mutations in components of the mitogen-activated protein kinase pathway commonly occur in melanoma. We previously described a method to detect point mutations in heterogenous tissues containing both wild-type and mutant B-RAF and N-RAS genes by using site-directed mutagenesis to introduce new restrictions sites in the cDNA sequence when the specific point mutations are present. We modified this technique to improve sensitivity and used it to determine the incidence of B-RAF and N-RAS mutations in human melanoma. We screened 115 melanoma samples for the most common B-RAF and N-RAS mutations found in melanoma using a site-directed mutagenesis-based detection technique. Southern blotting was used to increase sensitivity of the basic system. We also tested this method of genetic mutation detection in fine-needle aspiration specimens and paraffin-embedded tissues. Sixty-eight samples (20 of 36 primaries, 18 of 27 regional metastases, 16 of 40 nodal metastases, and 9 of 12 distant metastases) harbored the V599E B-RAF mutation (59%), 17 contained a Q61R N-RAS mutation, and 4 contained a Q61K N-RAS mutation. We were able to detect the V599E mutation in genomic DNA from paraffin-embedded melanoma samples and could routinely detect this mutation in fine-needle aspirations of melanoma tumors. This method of detection was sensitive and specific with no false positives. Activating mutations of B-RAF and N-RAS were present in approximately 60% and 18%, respectively, of samples tested. The site-directed mutagenesis system of mutation detection was both sensitive and specific in detecting these mutations and will likely prove very clinically useful in future studies.